Research Notes : China : Inheritance of bloom on seed coat in soybean by Zhang, Guodong et al.
Volume 14 Article 20
4-1-1987
Research Notes : China : Inheritance of bloom on
seed coat in soybean
Guodong Zhang
Northeast Agricultural College
Jinling Wang
Northeast Agricultural College
Qingxi Meng
Northeast Agricultural College
Follow this and additional works at: http://lib.dr.iastate.edu/soybeangenetics
Part of the Agriculture Commons, Agronomy and Crop Sciences Commons, and the Plant
Breeding and Genetics Commons
This Article is brought to you for free and open access by the Journals at Iowa State University Digital Repository. It has been accepted for inclusion in
Soybean Genetics Newsletter by an authorized editor of Iowa State University Digital Repository. For more information, please contact
digirep@iastate.edu.
Recommended Citation
Zhang, Guodong; Wang, Jinling; and Meng, Qingxi (1987) "Research Notes : China : Inheritance of bloom on seed coat in soybean,"
Soybean Genetics Newsletter: Vol. 14 , Article 20.
Available at: http://lib.dr.iastate.edu/soybeangenetics/vol14/iss1/20
NORTHEAST AGRICULTURAL COLLEGE 
Harbin, Heilongjiang 
THE PEOPLE'S REPUBLIC OF CHINA 
91 
1) I nher itance of bloom on seed coat in soybean. 
Woodworth (1932, 1933) reported that three dominant genes (B1 B2 BJ) 
wer e necessary for the development of bloom on seed coat . Tang and Tai (1962) 
and Tang and Li (1964) pointed out that, in interspecific cross, Glycine max 
x G. formosana, complementary genes for bloom on seed coat existed , and the 
genetic constitut ions for G. max were B1 B1 b2 b2 bJ bJ, those for G. formo-
sana were B1 B1 B2 B2 BJ BJ . The purpose of this experiment was to give a 
further study on this character with more and new parental materials . 
Materials and methods: Four parents (three species) were used in this 
experiment. They are listed in Table 1. 
Table 1. Parents 
Parents Species 
Bloom on Growth 100-seed 
seed coat habit weight 
Dongnong 4 G. max No bloom Erect 19.76 
Dongnong 33 G. max No bloom Erect 25 .97 
Ji-50192 G. soja Bloom Vining 1. 78 
Long 79-4004 G. gracilis No bloom Vining 4 . 93 
Four crosses were made at Harbin in 1985. After harvest, the seeds were 
classified as " No bloom" or "Bloom." 
Results and discus·sion: The results are shown in Table 2 and Table 3. 
In the first two c rosses , it reveals that a single gene contr olling bloom 
on seed coat is apparent. In CIII and CIV, two pairs of complementar y genes 
are suggested t o control the inheritance of bloom on seed coat . The observed 
number has a good fitness t o the expec t ed number. 
According to previous studies , the genetic constitutions for bloom on 
seed coat of the parents used here a re proposed as follows: 
Dongnong 4 Bl Bl B2 B2 bJ bJ 
Dongnong 33 Bl Bl B2 B2 bJ bJ 
Ji-50192 Bl Bl B2 B2 BJ BJ 
Long 79-4004 Bl Bl b2 b2 BJ BJ 
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Table 2 . Characteristics of bloom on seed coat of parents and F1 generation 
Characters 
Crosses Female Male Fl 
parent parent 
Dongnong 4 x Ji-50192 (CI) Na Ba B 
Dongnong 33 x Ji-50192 (CII) N B B 
Dongnong 4 x Long 79-4004 (CIII) N N B 
Dongnong 33 x Long 79-4004 (CIV) N N B 
aN, B represent "no bloom" and "bloom" on seed coat , respectively. 
Table 3. The inheritance of bloom on seed coat 
F2 
Crosses Expected Observed x2 p 
CI 
Ba 78 (3) 76 0.1154 Na 26 (1) 28 0.50-0 . 75 
CII B 78. 75 (3) 85 1. 6794 N 26.25 (1) 20 0.10-0 . 25 
CIII B 57.95 (9) 56 0.0818 N 45.06 (7) 47 
0 . 75-0.90 
CIV B 57.375 (9) 57 0.0006 
N 44.625 (7) 45 
> o. 90 
Test cross 
CI B 16 
(1) 17 0.0313 
N 16 (1) 15 
0.75-0.90 
CII 
B 21.5 (1) 19 0.3721 
N 21.5 (1) 24 
0.50-0.75 
~. B represent "no bloom" and "bloom" on seed coat, respectively. 
If G. formosana is G. soja, our hypothesis of genetic constitutions for 
G. soja is different from that of Tang and Tai (1962) and Tang and Li (1964), 
and G. gracilis had not been included in their studies . In the previous 
studies, it seems that they all supposed that one species had the same genet-
ic constitution for bloom on seed coat, but our results indicated that it was 
possible to have different genetic constitutions for bloom on seed coat in the 
same species . In the studies of bloom on soybean seed coat , this is the first 
time to report that bloom seed coat has been obtained from crossing between 
two parents of smooth seed coat . 
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2) Inheritance of some agronomic characters of interspecific crosses in 
soybeans. 
An attempt was made to investigate the inheritance, variation, and segre-
gation of some agronomic characters of interspecific crosses in soybean. Ef-
fect of backcrossing with cultivated soybeans as recurrent parents was analyzed 
in order to find out reasonable and effective methods for utilizing wild and 
semi- wild soybean germplasms . 
The parents used in this study were Glycine max (L.) Merr . (Dongnong-33, 
Dongnong 4), G. gracilis Skvortz. (Long 79-4004, Long 79-3407-1) and G. soja 
Sieb. and Zucc. (Ji-50192). Six combinations were made: Dongnong 4 x Ji- 50192 
(CI); Dongnong 33 x Ji-50192 (CII); Dongnong 4 x Long 79-3407-1 (CIII); Dong-
nong 33 x Long 79-3407-1 (CIV); Dongnong 4 x Long 79-4004 (CV); and Dongnong 
33 x Long 79-4004 (CVI) . 
Parents and F1, F2 , F3, Bw• Be, BF2 generations of the six crosses were 
planted in randomized block design at Harbin in 1985. Parameters of segrega-
tion, mode of inheritance, gene effects, phenotypic and genotypic correlat ions, 
heritability, genetic advances and selection indices of some agronomic charac-
ters were estimated . A part of the statistical parameters was shown in Tables 
1-4. 
The conclusions drawn from the present study are as follows : 
1. F1 generation of interspecific crosses is not completely fertile. 
2. Epistatic gene effect is a commonly existing and important genetic com-
ponent of the characters studied here. 
3. There existed a wide range of variation and a high value of genetic ad-
vance of the characters studi~d. Transgressive segregation was observed 
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in F2 and F3 for all the characters studied here except 100-seed weight 
and diameter of main stem. So, potential of selection for new types is 
high in soybean interspecific crosses. 
4. High heritability has been found on days from planting to flowering , 
flowering to maturity, planting to maturity, and protein content , 
weight of 100 seeds, seed shape indices, plant height . Therefore, se-
lection is effective on such characters in early generation . 
5 . In interspecific crosses, protein content of G. soja and G. gracilis 
is dominant or partially dominant over that of G. max. Additive and 
dominant gene effects are of the same importance to protein content , 
and epistatic gene effect is important, too. In certain crosses, se-
lection for protein content based on selection indices is more effec-
tive on protein content itself . 
6. Vining growth habit is a quantitative character controlled by a few 
pairs of genes. 
7. The key point for utilizing wild and semi-wild soybean germplasms lies 
on choosing appropriate parental materials for crossing. 
8. Backcrossing using G. max as recurrent parent is an effective method to 
utilize wild and semi-wild soybean germplasms . However, when the main 
purpose is to transfer high protein content to the recurrent parent, 
G. max, a limited number of cycles of backcrossing is suggested . If 
parents used are appropriate, it is possible to gain desirable lines 
through one or two cycles of backcrosses. 
9 . From a long-term point of view, it seems that the high protein content 
and some other desirable characters of wild soybeans (G. soja) are very 
valuable . However, using semi-wild soybeans (G . gracilis) or exotic 
cultivated soybeans (G. max) possessing high protein content as parent-
al materials to develop new lines or cultivars seems to be more effec-
tive and more rapid. 
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Table 1. Continued 
* * * * * * Characters p p p Fl F2 F3 B B BF2 w c m w c 
Days M 55.0 86.5 70 . 8 79 . 1 70 . 8 70.6 61.4 76 . 3 78 . 2 
flowering CV 5 . 43 9 . 92 11 . 35 10.69 7 . 38 8 . 08 
to 
maturity 
Days M 115.0 135 . 1 125 . 1 133 . 6 122.1 i22.0 123.4 125.3 125.4 
planting CV 2.70 4.99 8.04 3 . 60 5 . 05 5 . 64 
to 
maturity 
*Pw, Pc, Pm, Bw. Be, and BF2 represent Ji-50192, Dongnong 33, value of middle parent, Ji-50192 x (Dongnong 
33x Ji-50192), Dongnong 33 x (Dongnong 33 x Ji-50192) and (Dongnong 33 x (Dongnong 33 x Ji-50192))F2, 
respectively. 
**M and CV represent mean and coefficient of variation, respectively. 
Table 1. Performances of progenies of cross Dongnong 33 x Ji-50192 
* * * * * * Characters p p p Fl F2 F3 B B BF2 w c m w c 
Percent M** 45.85 44 . 57 45 . 21 45.96 . 46.38 45.50 46 . 90 44.61 43 . 44 
protein CV** 3.03 4.82 5.59 5.35 3.50 4 . 57 
Seed wt. M(g) 9.48 47 . 12 28.30 61. 74 39.19 34.15 29 . 97 52.51 38 . 09 
per plant CV 41.06 58.78 66 .15 61 . 30 36.51 38.43 
No. seed M 576 . 0 180.9 378.5 737.5 608.2 562.1 869.5 352.1 286 . 9 
per plant CV 35.87 60.80 47 .06 45. 74 41. 65 37 .94 
100-seed M(g) 1. 78 25 .97 13.88 7.97 6.61 6.33 3 . 74 12 . 99 13.36 
weight CV 6 . 68 26.09 22.48 20 . 22 16.48 18.56 
Seed shape M 2.06 1. 21 1. 64 1. 77 1. 75 1.67 1. 95 1.48 1.43 
index CV 6.85 12 . 22 12 . 81 10.01 11. 01 12.09 \0 
0\ 
Ratio of M 0.6206 0.5886 0.6046 0.5698 0.6443 0.6328 0.6394 0.6181 0.6704 
seeds to CV 12.63 14 . 53 14.31 14 . 57 13.04 8 . 17 
stems 
Plant M(cm) 109 . 5 90.8 100.2 187.8 137 . 2 137.7 134.3 124 .7 112.3 
height CV 12 . 11 20 . 40 25 . 23 16.92 20.51 21 . 64 
No . M 32.5 5 . 6 19. 1 37.1 25 . 6 21.8 39 . 3 17 . 0 11.5 
branches CV 28.64 44 . 08 44 . 84 30.03 59.08 28.98 
Diameter M(mm) 2.25 11. 40 6.83 5.89 5 . 49 5.82 3 . 77 8.44 8 . 47 
of main 14.47 18 . 96 20 .60 17.87 13.85 18 .55 
stem 
Days M 60 .0 48.6 54 .3 54.5 51. 5 51.5 58.0 49.2 47.3 
planting CV 3 . 46 18. 16 21. 50 11. 47 16.47 17.06 
to 
flowering 
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Table 2. Performances of progenies of cross Dongnong 33 x Long 79- 4004 
* * * Characters p p p Fl F2 F3 w c m 
Percent M** 42 . 21 44.57 43.39 42.59 42.08 
l;>rotein CV** 1. 87 5 . 36 
Seed weight M(g) 17.53 47.12 32.32 66 . 89 40 . 87 39 . 23 
per plant CV 35 . 75 45 . 49 36.94 
No . seed M 356.8 180 . 9 268 . 9 525.0 376.4 380.7 
per plant CV 33. 77 43 . 31 37.22 
100-seed M(g) 4.93 25.97 15.45 12 . 74 10 . 84 10. 49 
weight CV 6 . 41 13.37 15 . 06 
Seed shape M 2 . 28 1. 21 1. 75 1. 77 1. 73 1. 77 
index CV 8.48 9. 71 11. 98 
Plant M(cm) 138 . 9 90.8 114. 9 143 . 8 127 . 0 122.5 
height CV 13 . 63 15 . 21 17 . 18 
No . M 14.7 5 . 6 10. 2 18 . 9 8 . 5 9.9 
branches CV 25 . 29 39 . 62 45 . 76 
Days planting M 59.7 48.6 54 . 2 60.0 50 . 6 49 . 9 
to flowering CV 8.07 9 . 38 9.28 
Days flowering M 68.6 86.5 77.6 76.0 77 . 5 72 . 8 
to maturity CV 5 . 04 6.88 8.10 
Days planting M 128.3 135.1 131. 7 136 . 0 127.9 122 . 4 
to maturity CV 1. 74 4 . 31 5.19 
*P2 , Pc, and P represent Long 79-4004, Dongnong 33 and value of middle . 1 m parent, respective y. 
**M and CV represent mean and coefficient of variation, respectively . 
Table 3 . Effects of genes of some characters in cross Dongnong 33 x Ji- 50192 
Effects of genes 
Characters m d h i j 1 x2 p 
% protein 48.31** 0 . 64* -5.37 -3 .10** 2 . 69** 3.03 2. 23 . 250- . 500 
Seed wt. 40.56** 18. 35** -26.66 - 11. 79 - 11. 62 47 . 84** 302 . 39 < . 005 
per plant 
No. seed 383 . 55** -212.97** 544.67** 10 .32 -608.87** -190.78 1. 44 . 250-.500 
per plant 
100-seed 6 . 85** -12.09** - 2.11 7.02** 5 . 68** 3 . 22** 17 4801. 59 .005 
weight 
Seed shape 1. 7518** 0 . 4250** -0.0360 -0.1168** 0 . 0820 0.0522 8 . 6012 . 010- . 025 
index 
Ratio of 0 . 6668** 0 . 0161 0.0071 -0 . 0622** 0 . 0104 -0.1041** 2.2222 . 250-.500 
seeds to 
~ 
stems CX> 
Plant ht. 131 . 23** 9 . 35** - 32 . 53 -31. 08** 0. 48 89 .10** 3.97 .100-. 250 
Diameter 4.3763** 4 .5713** 2 . 9507 2. 4483** 0 . 2040 -1.4417 1255993.0 . 005 
of main 
stem 
No . 9.34** -14 . 03** 37 . 22** 10. 29 -16 . 47** -9.43 2.57 . 250-. 500 
branches 
Days plant- 48.40** -8.20** 6.19** 8.40** -1.13 - 0 . 06 4 . 06 .100- . 250 
ing to 
flowering 
Days flow- 76.04** -18 . 25** -24.03 -7 . 78 6.57* 27 . 09** 6529 . 61 < . 005 
ering to 
maturity 
Days 116.22** 10.05** 6 . 22 8 . 83** -16.37** 11 . 20** 2941. 80 < .005 
planting 
to maturity 
* ** ' Significant at the 0. 05 and 0.01 possibility level, respectively . 
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Table 4. Heritability of some characters in F2 generation 
CI CII CIII CIV CV CVI Characters 2* 2* h2 h2 h2 h2 T h2 h hb n n b b b b b 
% protein 63.10 78.40 26.97 72. 77 75.06 77 .11 62.54 72. 26 
Seed wt. 14.40 44. 72 20.90 23.70 61. 41 28.21 38.21 54.39 
per plant 
No. seed 16. 71 59.50 18.63 66.63 71. 66 62.31 30.44 50.55 
per plant 
100-seed 19.85 59.26 26 .52 88.68 85.26 87 . 23 83.39 72.32 
weight 
Seed shape 86.74 79.96 57. 77 75.46 27.40 45.81 52.85 34.41 
index 
Ratio of seeds 48.54 54.29 26 .90 55.45 64 . 87 
to stems 
Plant 24.17 52.94 50.83 56.04 85.95 85.34 31. 36 56.02 
height 
Diameter of 71.32 37.16 32.12 41. 21 77. 78 
main stem 
No. branches 52.41 4. 77 10.74 45.18 73.38 39.26 39.12 29.52 
Days planting 74.23 94.64 96.48 89.68 66 . 34 
to flowering 
Days flowering 48 . 41 7 5 .15 87.89 83.62 88.08 
to maturity 
Days planting 71. 75 85.47 73.08 79.45 96.15 95.17 87.73 85.17 
to maturity 
* 2 h2 h ' represent narrow-sense and broad-sense heritability, respectively. n b 
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